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The Gene Expression Database (GXD) is a large public re-
source of mouse developmental expression information. Data is
obtained from the literature, as well as by direct submission from
individual laboratories and large-scale data providers. Various
types of RNA and protein expression studies are annotated in
GXD. A standardized anatomical hierarchy is used to capture
author's descriptions of expression patterns, and images from
the publications are included whenever possible. A new feature
is up-front access to the images in GXD via your gene-of-in-
terest. Images are viewed as a series of thumbnails from which
you can choose to look at any full-size image. All annotated
results are then easily accessed from the full-size image page.
You can search GXD using a variety of parameters that fit your
requirements. GXD is an integral component of Mouse Genome
Informatics (MGI) (www.informatics.jax.org). Therefore, the
expression data are combined with the genetic and phenotypic
information, linking data from different sources and providing
integrated query access to researchers. GXD welcomes direct
contributions to the database, and accession numbers are pro-
vided for inclusion in publications and grants. In addition, GXD
provides the literature index, a valuable summary of the deve-
lopmental expression data in the scientific literature, and the
Gene Expression Notebook (GEN), a useful tool for a deve-
lopmental biologist's laboratory. An Excel-based program, the
GEN stores expression data, images and probe information. It
can also be used to contribute data to GXD.
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We are exploring the role of basic helix–loop–helix factors
in development. Previously, we identified a bHLH factor,
Bhlhb4, required for retinal bipolar cell maintenance in the
mouse. Interestingly, Bhlhb4 belongs to a bHLH subfamily
with extremely high percent identity at the bHLH domain, con-
served across species lines. There may have also been a gene
duplication event leading to the presence of a paralogous gene
pair in mouse, Bhlhb4 and Bhlhb5. Similar pairs have been
detected in other vertebrate and invertebrate species. Due to the
high level of conservation across species, we are exploring the
developmental role of Bhlhb4 in diverse species. Thus, we are
exploring the expression pattern of Bhlhb4 homologs in S.
purpuratus and Danio rerio. The S. purpuratus sea urchin ge-
nome database Spur_2.1 provided by HGSC at BCM was
screened for sequences with a high percent identity with the
Bhlhb4 bHLH domain. We identified a sequence of the Bhl-
hb4 homolog in S. pupuratus, which we have coined spBhlhb4.
After isolating and subcloning a genomic fragment containing
the coding region of the spBhlhb4 gene, we used it prepare
digoxigenin-labeled riboprobes. S. purpuratus embryos (36, 48
and 66 h) were then subjected to whole mount in situ hy-
bridization using the spBhlhb4 anti-sense riboprobe to detect
mRNA expression. We found strong and specific hybridization
signal in the S. purpuratus archenteron. Currently, we are in the
process of conducting double labeling experiments so as to co-
localize spBhlhb4 with known developmental markers to
confirm the spBhlhb4 expression pattern.
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Zic family transcription factors play multiple roles in early
neural development. zic genes are highly conserved, particularly
in their zinc finger domains and in the regions immediately
surrounding the zinc fingers. The chick genome suggests that the
zic4 and zic1 genes are adjacent and transcribed in opposite
directions, as in other vertebrates. The zic2 and zic3 genes are on
separate chromosomes and we have not yet found evidence of a
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